go                           PRELIMINARY.
159.    When the axes of the ellipsoid are lines of the body who direction does not change, the strain is said to be pure, or unaccoi panied by rotation.   The strains we have already considered we pure strains accompanied by rotations.
160.    If a body experience a succession of strains, each unaccoi .panied by rotation, its resulting condition will generally be producit by a strain and a rotation-.    From this follows the remarkable cor* lary that three pure strains produced one after another, in any pie of matter, each without rotation, may be so adjusted as to leave t body unstrained, but rotated through some angle about some ax We shall have, later, most important and interesting applications fluid motion, which will be proved to be instantaneously, or diffi entially, irrotational; but which may result in leaving a whole flu mass merely turned round from its primitive position, as if it h; been   a   rigid   body.    [The following elementary geometrical i vestigation, though not bringing out a thoroughly comprehensi view of the subject, affords a rigorous demonstration of the pi position, by proving it for a particular case.
Let us consider, as above (§ 150), a simple shearing motion, point O being held fixed, suppose the matter of the body in a plat cutting that of the_ diagram perpendicularly in CD^ to move in tl plane from right to left parallel to CD; and in other planes paral to it let there be motions proportional to their distances from ' Consider first a shear from P to P^ then from J\ on to Pz 1> ai let O be taken in a line through P^ perpendicular to CD. Durii
the shear from P to . a point Q moves course to Q^ through distance •' QQ. ~ PI Choose Q midway b tween P and Plt so th
.                          Now, as we have seen above  (§ 152), ti
line of the body, which is the principal axis of contraction in tl shear from Q to Ql} is OA, bisecting the angle QOE at the b ginning, and OAl} bisecting Q^OE at the end, of the who motion* considered. The angle between these two lines is h< the angle QOQ, that is to say, is equal to P^OQ. Henc if the plane CD is rotated through an angle equal to PiOQ, the plane of th£ diagram, in the- same way as the hands of a watc during the shear from Q to <2n or> which is the same thing, tl shear from P to PI, this shear will be effected without final rotatic of-its principal axes. (Imagine the diagram turned round till 0^ Ues along OA. The actual and the newly imagined position of C. will show how this plane of the body has moved during-such no rotational shear.)
Now, let the second step, P^ to P2, be made so as to comple the whole shear, P to P*, which we have proposed to consid« Such second partial shear may be made by the common shearii
